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L AMENDMENTS TO THE CLAIMS 

Claim 1. (Currently Amended) Porous hydrophilic membranes comprising a porous 
inert support on which aft at least one ionomer is deposited, sai4 

wherein the membranes bo i ng charaot e riz e d i n that th e y have a water 
permeability higher than 1 l/(h.m^.Atm), pr e f e rably h i gh e r than 10 l /(h.m^Atm), mor e 
pr o f o rably h i gher than 100 l/(h.m^.Atm), sti l l moro proforab l y h i gher than 500 
l/(hTm^.AtflF})^ 

and wherein the ionomer b ei ng und e r is amorphous fofm and having th e 
hydroph i l i c group i n the acid form comprises acid hydrophilic groups . 

Claim 2. (Currently Amended) Membranes according to claim 1 , having comprising 
pores partially or totally occluded to gases. 

Claims. (Currently Amended) Membranes h a ving por o s totally occlud o d to gases 
according to c l aim 1 claim 2 , comprising pores totally occluded to gases and containing 
an ionomer amount higher than about 30% by weight. 

Claim 4. (Currently Amended) Membranes hav i ng por e s tota ll y occlud o d to gas e s 
according to c l aim 1 claim 2 , comprising pores totally occluded to gases and containing 
an ionomer amount higher than about 20% by weight. 

Claim 5. (Currently Amended) Membranes according to claim 1. wherein the porous 
inert support is formed by (per)fluoropolymer s, proforab l y PTFE, sti ll moro proforably 
b i otrotchod RIFE . 

Claim 6. (Currently Amended) Membranes according to claim 1 , wherein the ionomer 
is a (per)fluorinated polymer preferably comprising -SOgH and/or -COOH i onomors ore 
(p Q r)f l uor i natod po l ym e rs and thoy preferably have SO3H and/or COOH, proforab l y 
SQ 3H, functional i ty, and an oquivalont we i ght such as to result amorphous . 

Claim 7. (Currently Amended) Membranes according to claim 6, wherein the ionomer 
comprises ionom e rs comprise : 
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(A) monomeric units deriving from one or more fluorinated monomers containing at 
least an ethylene unsaturation; or 

(B) fluorinated monomeric units containing functional groups transformabl e into 
hydroph il io groups, pr e f e rab l y - SO2F a nd/or selected from the group consisting 
of one or more of — SO2F, — COOR, and — COF, wherein R is a G4 — G20 Ci 

to 

alkyi radical or a Gg — G20 Cg to Cgn aryl radical, in such an amount as to giv e the 
above equiva le nt w e ight, th e and wherein the functional groups being are 
converted into one or more of hydrophilic groups , pr e ferably into -SO3H and/or 
or -COOH groups in the final membrane i f tho functiona l groups woro SO^ F 
and/or COOR, COF . 

Claim 8. (Currently Amended) Membranes according to claim 7, wherein the 
f l uor i nated monom e rs of typ e monomeric units (A) are selected from the group 
consisting of th e fol l owing : 

- vinylidene fluoride (VDF); 

- Q2 — Gg Cg to Cg perfluoroolefins , preferab l y t e trafluoroothylono (TFE) ; 

- G2 — G gch l oro and/or Cg to Cg chloro. bromo- and/or iodo-fluoroolefins , such as 
chlorotr i f l uoroothylono (CTFE) and bromotr i fluoroothylone ; 

- CF2=CF0Rf (per)fluoroalkylvinylethers (PAVE), wherein Rf is a Ci to Cg G4 — Q% 
(per)fluoroalkyl , for oxamp i o tr i f l uorom e thy l , bromod i fluoromothyl, p e ntaf l uoropropyl ; 
and 

- CF2=CF0X perfluoro-oxyalkylvinylethers, wherein X is a G4 — G42 C^ to C12 perfluoro- 
oxyalkyl having one or more ether groups , for example p e rf l uoro-2 propoxy propyl . 

Claim 9. (Currently Amended) Membranes according to claim 7, wherein the 
fluorinated monomers of typ e monomeric units (B) are selected from the group 
consisting of th e fol l ow i ng : 

- F2C=CF-0-CF2-CF2-S02F; 

- F2C=CF"0-[CF2-CXF-0]n-CF2-CF2-S02F. wherein X = CI. F or OFzi CFg and n = 4- 
40 1 to10 : 

- F2C=CF-0-CF2-CF2-CF2-S02F; 
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- F2C=CF-Ar-S02F wherein Ar is an aryl ring; 

- F2C=CF-0-CF2-CF2-CF2-COF; and 

- F2C=CF-0-[CF2-CXF-0]n-CF2-CFX-COF, wherein X = CI, F or GFgf CF:^ and n = 4- 
40 1 to10 . 

Claim 10. (Currently Amended) Membranes according to claim 1, wherein the 
ionomers conta i n ionomer contains from 0.01 % to 5% by moles of monomeric units 
deriving from a bis-olefin of formula: 

RiR2C=CH-(CF2)m-CH=CR5R6 (0 
wherein: 

m = 2 to 10 2 10, proforab l y ^ - 8 ; and 

Ri, R2, R5, and Re are equal to or different from each othor, aro other and are H 
or Qat-Q^ Ci to Cfi alkyi groups. 

Claim 1 1 . (Currently Amended) Membranes according to claim 1 , wherein the 
ionomors comprise at least one ionomer is selected from the group consisting of one or 
more of the following monomers : 

- monomeric units deriving from TFE; 

- monomeric units deriving from CF2=CF-0-CF2CF2S02F; 

- monomeric units deriving from the bis-olefin of formula (I); and 

- iodine atoms in end position. 

Claim 12. (Currently Amended) Membranes according to claim 1, wherein the 
amorphous ionomer shows a substantial absence of crystallinity. 

Claim 13. (Currently Amended) Membranes according to cla i m 1 claim 12 , wherein the 
amorphous ionomer has a residual crystallinity lower than 5% , pr e f e rab l y lower than 

Claim 14. (Currently Amended) Membranes according to c l a i m 1 claim 6 , wherein the 
(per)fluorinated ionomors ar e ionomer is crosslinked. 
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Claim 15. (Currently Amended) Membranes according to claim 1 , containing one or 
more amorphous or crystalline (per)fluoropolymers, wherein the amorphous on e s b e ing 
diffor o nt from tho ionomor used i n tho mombrano (perffluoropolvmers are one or more 
(per)fluoroelastomers selected from one or more of the group consisting of 
TFE/(pertfluorovinvlether copolymers, TFEA/DF/HFP, and (per)fluorovinvlether . 

Claim 16. (Original) Membranes according to claim 15, wherein the 
(per)fluoropolymers are of crystalline ionomeric type. 

Claim 17. (Currently Amended) Uso of th e mombranos A method of separating utilizing 
the membranes according to claim 1 i n s e paration proc e ss o o, preferably i n 
m i crofiltrat i on and u l traf i ltration proooGsos of aqueous solutions, and in pon/aporation 
procossos . 

Claim 18. (Currently Amended) Use The method according to claim 17, wherein the 
method is iperfiltration or reverse osmosis and wherein the membranes have comprise 
pores part i a l ly or totally occluded to gas e s, and conta i n oases and contain an ionomer 
amount higher than about 30% by weigh t, and aro used in iperf il trat i on and rev e rse 
osmosis proc e ss e s . 

Claim 19. (Currently Amended) A process for preparing hydrophilic porous membranes 
according to claim 1, comprising a porous support formed by a (per)fluorinated polymer, 
and amorphous (per)fluorinated ionomers containing hydrophilic groups, selected from 
the group consisting of preferably having -SO3H of and -COOH funct i onality , said 
process comprising th e following st e ps : 

a) i mpregnation of impregnating the porous support form e d by tho (por)fluor i nated 
po l ymer with a (per)fluorinated ionomer solution in fluorinated organic solvent, 
wherein: 

the (per)fluorinated ionomer comprises hav i ng hydrolyzable groups, 
pref e rably selected from the group consisting of -SO2F, -COOR, arid - 
COF, wherein R is a C4-G20 Ci to Cgo alkyi radical or a Gg-Gso Cg to C?n aryl 
radical. 
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the concentration of the ionomer in the range 1 % to 20% by weigh t, and 
the impregnating is carried out at a temperature in the range of from 
room temperature to 120^C us i ng a colution of tho i onomor i o compound in 
fluorinatod organ i c solvent at a conc e ntrat i on in th o rango 1 20% by weight, 
pr o f o rabiy 1 20% by we i ght t il l obta i n i ng a until the membrane comprises 
hav i ng tho pores substantially filled by the ionom e ric solutionT-the 
impr e gnation i s carr i ed out at temperatur e s comprised botwoon tho room 
tomporaturo and 120°C, proforabiy botwoon 15X and ^OX ; 



b) subiecting the se impregnated membrane i s subj e ct e d to thermal treatment at 
temperatures from 50°C to 200°C, proforabiy from 120^ to 160X ti ll substantia l 
remova l of until the solvent is substantially removed and the membrane is 
obtainm o nt of a substantially transparent; membran e , 

c) optionally repeating stop a) i s repeat e d until the membrane appears substantially 
transparent; 

d) tr e atm e nt of treating the membrane obta i ned i n a) with inorganic strong agueous 
alkali , preferab l y aguoous alk a li, i .e. bases wh i ch are comp l etely d i ssociat e d in 
wat e r, to obtain tho convorsion of convert the functional groups into hydrophilic 
groups , proforab i y from SO2F into SO^ , and of th e - CQQR, COF groups i nto ■ 

V»/ ^1 KJKJyJiJy 

e) troatmont of treating the membrane obta i nod i n b) with inorganic strong acids, Ubt 
nn i rip . wh i nh nra nnmplntn l y d i ccoc i atQd i n aqueouc solution, obta i ning to convert the 
(per)fluorinated ionomer to m acid hydrophilic form; 

f) optionally troatmont of treating with water at a temperature temp e ratur e s in the 
range of 50°C to 100°C to remove the excess ionomer SO^C 100°C, i n ca se 
ropoatod, unt il r e mova l of th o i onomor in oxooss and noutra l plH of tho wash i ng 

VVCXlwl Oi 

Claim 20. (Currently Amended) A Ihe process according to claim 19, wherein in stop 



a) the organic solvent has a boiling point at room pressure lower than 180°C 
l ower than 120 °C . 
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Claim 21 . (Currently Amended) A Ihe process according to claim 19, wherein i n stop 
b) the usod strong a ll <a li s are tho hydrox i d e s alkali is a hydroxide of tl=^e Group la 
metals. 

Claim 22. (Currently Amended) A Ihe process according to claim 19, wherein the_ at 
tho ond of stop b) washings with wator aro carr i ed out unt i l a neutra l pH of tho washing 
waters is obtainod . 

Claim 23. (Currently Amended) A Jhe process according to claim 19, wherein the 
ionomer is crosslinked by adding cross-linking agents to the (per)fluorinated ionomer 
solution imprognation solution a) crossi i nk i ng ag e nts . 

Claim 24. (Currently Amended) A Ihe process according to claim 23, wherein the 
cross-linking agents are crossiink i ng tak e s placo by add i ng peroxides , and wherein the 
temperature of a cross-linking reaction is to tho impregnation solut i on and operating at 
temperatur e s from 100°C to 300°C. 

Claim 25. (New) The method of claim 17, wherein the method of separation is 
microfiltration or ultrafiltration of aqueous solutions. 

Claim 26. (New) The method of claim 17, wherein the method of separation is 
pervaporation. 
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